Key indicators: single-crystal X-ray study; T = 150 K; mean (C-C) = 0.009 Å; R factor = 0.047; wR factor = 0.099; data-to-parameter ratio = 12.7.
The title compound, [Fe(C 5 H 5 )(C 18 H 15 N 2 O)], a product of the reaction of 2-ferrocenylbenzoic acid and 2-amino-6-methylpyridine, crystallizes with two dissimilar molecules in the asymmetric unit. In one molecule, the picoline amide group is directed away from the 2-ferrocenylbenzene moiety (anti) whereas in the other, these are proximate (syn). In the crystal structure, molecules aggregate into dimers via cyclic, asymmetric N-HÁ Á ÁN interactions with graph set R 2 2 (8), and are further augmented via intramolecular C-HÁ Á ÁO C and interdimer C-HÁ Á Á(arene) interactions. Dimers are linked into chains along the [102] direction via weak C-HÁ Á ÁO hydrogen bonds.
Related literature
For background information and related structures, see: Donnelly et al. (2008) ; Gallagher et al. (2008 Gallagher et al. ( , 2009 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 and Cg2 are the centroids of the C31A-C36A, C31B-C36B rings, respectively. Symmetry code: (i) Ày þ 1 3 ; Àx þ 2 3 ; z þ 1 6 .
Data collection: KappaCCD Server Software (Nonius, 1997); cell refinement: DENZO-SMN (Otwinowski & Minor, 1997) ; data reduction: DENZO-SMN; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) and SORTX (McArdle, 1995) ; molecular graphics: PLATON (Spek, 2009); software used to prepare material for publication: SHELXL97 and PREP8 (Ferguson, 1998). JFG thanks Dublin City University for grants in aid of research and the PRTLI-3 program for funding of a postdoctoral fellowship for SA. those amines containing an ortho-ring N atom (such as ortho-aminopyridine), two products can be isolated having either the 1:1 or 2:1 benzoyl:pyridine components, and with yields and product ratios depending on the reaction conditions. Herein, we report the molecular and crystal structure of the ferrocene derivative, 2-ferrocenylbenzoyl-N-(3-methyl-2-pyridine), (I).
We have reported on the structure of a 1:1 derivative recently namely 2,3-difluoro-N-(2-pyridyl)benzamide (II) (Gallagher et al., 2008) together with related fluoro(pyridyl)benzamides (Donnelly et al., 2008) and an example of a 2:1 organometallic ferrocenyl analogue of these systems where a sterically bulky ferrocenyl group is a substituent on the aromatic ring namely, 2-ferrocenyl-N-(2-ferrocenylbenzoyl)-N-(5-methyl-2-pyridyl)benzamide (III) (Gallagher et al., 2009) .
Compound (I), a product of the reaction of 2-ferrocenylbenzoic acid and 2-amino-6-methylpyridine, crystallises with two dissimilar molecules (A; Fig. 1 ) and (B; Fig. 2 ) in the asymmetric unit of space group R3c. Molecules aggregate into dimers via cyclic, asymmetric N-H···N interactions with graph set R 2 2 (8), Fig. 3 , further augmented via intramolecular C-H···O=C and interdimer C-H···π(arene) interactions, Table 1 . Dimers are linked into chains via weak C-H···O contacts, Table 1 .
The individual molecules do not exhibit any disorder and no rotational disorder was detected in the methyl-H atoms.
Although the five carbon atoms in the unsubstituted η-C 5 H 5 ring of molecule B show increased librational motion, there is no evidence for disorder in this group. The molecules of (A) and (B) are distinctly different and differ principally due to the orientation of the picoline amide group in relation to the 2-ferrocenylbenzene moiety. Differences between molecules (A) and (B) can be highlighted by analysis and comparison of the geometric data. The O1-C1-C32-C31 torsion angle is -123.4 (5)° (syn) in (A) and 51.5 (7)° (anti) in (B), whereas, the Fe1···O1A distance is 5.364 (4) Å as compared to Fe2···O1B with 4.841 (4) Å; the Fe1···N6A, Fe2···N6B distances are 6.544 (4) and 7.334 (4) Å, respectively. The interplanar angles between the seven atom picoline group [C2-C7] and the substituted η-C 5 H 4 ring are 60.71 (17) ° (A) and 39.73 (19) °( B). In fact, the superposition of molecule (A) and molecule (B) via a best atom fit in PLATON (Spek, 2009) produces a superposition whereby the aromatic chain has a reasonable fit but the ferrocene moieties are rotated by ca. 90° with respect to one another ( Fig. 4 ).
Experimental
Compound (I) was synthesized via standard condensation procedures and similar to the related syntheses reported by us (Gallagher et al., 2008 (Gallagher et al., , 2009 ). Separation of the 1:1 and 2:1 derivatives was undertaken by using flash chromatography using CHCl 3 :ethyl acetate. Typical organic workup and washing gave the product (I) in modest yield of 30-40% as a 1:1 component of the mixture. Crystals suitable for X-ray diffraction were grown from CHCl 3 as colourless blocks over a period supplementary materials sup-2 of 1-2 weeks. The compounds gave clean 1 H and 13 C NMR spectra in CDCl 3 and infrared spectra (in CHCl 3 solution, and as KBr disks).
Refinement
H atoms attached to C atoms were treated as riding using the SHELXL97 (Sheldrick, 2008) defaults at 150 (1) K with C-H = 0.95 Å (aromatic) and 0.98 Å (CH 3 ) and U iso (H) = 1.2U eq (C) (aromatic) and 1.5U eq (CH 3 ). 1.387 (6) C31B-C36B 1.403 (7) C31A-C36A 1.400 (7) C31B-C32B 1.413 (7) C32A-C33A 1.393 (6) C32B-C33B 1.397 (6) C33A-C34A 1.372 (7) C33B-C34B 1.371 (8) C33A-H33A 0.9500 C33B-H33B 0.9500 C34A-C35A 1.382 (7) C34B-C35B 1.384 (7) C34A-H34A 0.9500 C34B-H34B 0.9500 C35A-C36A 1.378 (6) C35B-C36B 1.379 (7) C35A-H35A 0.9500 C35B-H35B 0.9500 C36A-H36A 0.9500 C36B-H36B 0.9500
166.9 (2) C15B-Fe2-C12B 68.9 (2) C14A-Fe1-C22A 151.3 (2) C24B-Fe2-C12B 124.9 (3) C21A-Fe1-C22A 40.1 (2) C13B-Fe2-C12B 40.5 (2) supplementary materials sup-9
C24A-Fe1-C23A 39.7 (2) C23B-Fe2-C21B 67.6 (3) C25A-Fe1-C23A 67.1 (2) C25B-Fe2-C21B 40.4 (3) C15A-Fe1-C23A 152.1 (2) C15B-Fe2-C21B 122.9 (2) C14A-Fe1-C23A 118.9 (2)
108.3 (2) C13B-Fe2-C14B 40.4 (2) C22A-Fe1-C11A 129.1 (2) C12B-Fe2-C14B 68.1 (2) C23A-Fe1-C11A 166.9 (2) C21B-Fe2-C14B 159.0 (2) C13A-Fe1-C11A 68.60 (19) C11B-Fe2-C14B 68.6 (2) C12A-Fe1-C11A 40.87 (19) C22B-Fe2-C14B 158.8 (2) O1A-C1A-N1A 123.4 (5) O1B-C1B-N1B 122.9 (5) O1A-C1A-C32A 121.5 (4) O1B-C1B-C32B 121.8 (4) N1A-C1A-C32A 115.0 (4) N1B-C1B-C32B 115.3 (4) C1A-N1A-C2A 127.1 (4) C1B-N1B-C2B 126.5 (4) C1A-N1A-H1A 116.4 C1B-N1B-H1B 116.7 C2A-N1A-H1A 116.4 C2B-N1B-H1B 116.7 N6A-C2A-C3A 122.9 (5) N6B-C2B-C3B 122.7 (5) N6A-C2A-N1A 112.4 (4) N6B-C2B-N1B 113.4 (4) C3A-C2A-N1A 124.7 (4) C3B-C2B-N1B 123.9 (4) C4A-C3A-C2A 118.1 (5) C4B-C3B-C2B 117.9 (5) C4A-C3A-H3A 121.0 C4B-C3B-H3B 121.0 C2A-C3A-H3A 121.0 C2B-C3B-H3B 121.0 C3A-C4A-C5A 120.6 (5) C3B-C4B-C5B 120.1 (5) C3A-C4A-H4A 119.7 C3B-C4B-H4B 120.0 C5A-C4A-H4A 119.7 C5B-C4B-H4B 120.0 C4A-C5A-C6A 118.6 (5) C6B-C5B-C4B 118.6 (5) C4A-C5A-H5A 120.7 C6B-C5B-H5B 120.7 C6A-C5A-H5A 120.7 C4B-C5B-H5B 120.7 N6A-C6A-C5A 122.0 (5) N6B- C6B-C5B 122.4 (5) sup-10 N6A-C6A-C7A 117.6 (5) N6B-C6B-C7B 117.0 (4) C5A-C6A-C7A 120.4 (5) C5B-C6B-C7B 120.6 (5) C6A-N6A-C2A 117.9 (4) C2B-N6B-C6B 118.1 (4) C6A-C7A-H7A1 109.5 C6B-C7B-H7B1 109.5 C6A-C7A-H7A2 109.5 C6B-C7B-H7B2 109.5 H7A1-C7A-H7A2 109.5 H7B1-C7B-H7B2 109.5 C6A-C7A-H7A3 109.5 C6B-C7B-H7B3 109.5 H7A1-C7A-H7A3 109.5 H7B1-C7B-H7B3 109.5 H7A2-C7A-H7A3 109.5 H7B2-C7B-H7B3 109.5 C15A-C11A-C12A 107.4 (4) C15B-C11B-C12B 106.8 (4) 118.6 (4) C36B-C31B-C32B 118.0 (5) C32A-C31A-C11A 121.2 (4) C36B-C31B-C11B 119.6 (5) C36A-C31A-C11A 120.1 (4) C32B-C31B-C11B 122.4 (5) C31A-C32A-C33A 120.1 (5) C33B-C32B-C31B 120.0 (5) C31A-C32A-C1A 125.7 (4) C33B-C32B-C1B 119.0 (4) C33A-C32A-C1A 114.1 (4) C31B-C32B-C1B 120.8 (4) C34A-C33A-C32A 120.3 (5) C34B-C33B-C32B 120.3 (5) C34A-C33A-H33A 119.8 C34B-C33B-H33B 119.8 C32A-C33A-H33A 119.8 C32B-C33B-H33B 119.8 C33A-C34A-C35A 120.0 (5) C33B-C34B-C35B 120.5 (5) C33A-C34A-H34A 120.0 C33B-C34B-H34B 119.7 C35A-C34A-H34A 120.0 C35B-C34B-H34B 119.7 C36A-C35A-C34A 120.1 (5) C36B-C35B-C34B 120.0 (5) C36A-C35A-H35A 120.0 C36B-C35B-H35B 120.0 C34A-C35A-H35A 120.0 C34B-C35B-H35B 120.0 C35A-C36A-C31A 120.6 (5) C35B-C36B-C31B 121.1 (5) C35A-C36A-H36A 119.7 C35B-C36B-H36B 119.4 C31A-C36A-H36A 119.7 C31B-C36B-H36B 119.4
O1A-C1A-N1A-C2A −3.8 (7) O1B-C1B-N1B-C2B 2.2 (8) C32A-C1A-N1A-C2A 173.0 (4) C32B-C1B-N1B-C2B −177.6 (4) C1A-N1A-C2A-N6A 171.1 (4) C1B-N1B-C2B-N6B 161.5 (4) C1A-N1A-C2A-C3A −9.6 (8) C1B-N1B-C2B-C3B −18.4 (8) N6A-C2A-C3A-C4A
1.4 (8) N6B-C2B-C3B-C4B −1.0 (8) N1A-C2A-C3A-C4A −177.8 (5) N1B-C2B-C3B-C4B 178.9 (5) C2A-C3A-C4A-C5A −0.1 (8) C2B-C3B-C4B-C5B 1.2 (8) C3A-C4A-C5A-C6A −1.5 (8) C3B-C4B-C5B-C6B 1.2 (8) C4A-C5A-C6A-N6A 2.0 (8) C4B-C5B-C6B-N6B −4.0 (8) C4A-C5A-C6A-C7A −176.2 (5) C4B-C5B-C6B-C7B 178.4 (5) C5A-C6A-N6A-C2A −0.8 (7) C3B-C2B-N6B-C6B −1.6 (7)
Hydrogen-bond geometry (Å, °) Cg1 and Cg2 are the centroids of the C31A-C36A, C31B-C36B rings, respectively. 
